Do immigrants have a higher demand for large denominated banknotes than natives? This micro study examines whether cash orders for CHF 1,000 notes, a banknote most likely used for storage purposes, is concentrated in Swiss municipalities with a high foreign-to-native ratio. Controlling for a range of regional indicators across 251 Swiss municipalities, European immigrants in Switzerland are found to hoard less CHF 1,000 banknotes than natives. This result says that immigration reduces seignorage (per person) as measured by currency orders. A 1% increase in the immigrant-to-native ratio is coincident with a reduction in currency orders by CHF 4,000. The dampening effect is attributed to specific traits linked to immigrants.
Introduction
An unresolved puzzle in money demand studies is what drives the demand for large denominated banknotes? While it is frequently acknowledged that large banknotes are used for storage purposes, the motives for hoarding are disputed. Rogoff (1998) links the demand for EUR 500 notes to Europe's shadow economy. Porter and Judsen (1996) estimate that two-thirds of the USD 100 notes are held outside the United States. Boeschoten and Fase (1992) with the use of survey data show that the hoarding of large Dutch banknotes is motivated by tax evasion. In this micro study, I examine an alternative channel that considers the hoarding preferences between immigrants and natives at the municipality level. More specifically, I ask whether European immigrants residing in Switzerland have a higher or lower demand for large banknotes than Swiss citizens?
This study examines whether cash orders for CHF 1,000 notes is concentrated in Swiss municipalities with a high foreign-to-native ratio. The Swiss 1 The CHF 1,000 note is rarely used in daily transactions, yet its volume makes up 55% of total Swiss currency. The currency volume of CHF 22.4 billion for the CHF 1,000 note means that the average Swiss resident (Swiss population was 7.4 million in 2007) holds at least three such bills. Third, the CHF 1,000 banknote is largely believed to be held within the national borders, see Maradan (2007) . This feature and the fact that Switzerland's shadow economy is considered to be small by international standards, narrows the motives for holding large banknotes.
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The empirical analysis uses a micro framework to investigate the impact of the immigrant-to-native ratio on large banknotes across 251 Swiss mu- The EUR 500 note is the second largest banknote in nominal value. Historically, the CHF/EUR exchange rate has hoovered around 1.5, yielding 666 euros. 2 See Schneider (2008) for recent international comparisons of the shadow economy.
a negative correlation may arise because of long-standing preferences of Swiss citizens to hold large sums of cash. Here, traditional motives for precautionary money demand linked to Switzerland's country-specific factors of high income, low inflation, low tax regime, and low crime serve as explanations.
The empirical analysis makes two contributions to the vast literature on money demand; each touching the domains of immigration and monetary policy. First, this country study is the first to estimate a currency demand specification at the municipality level. Previous studies on regional money demand frequently used bank deposits as a measure of narrow money. 3 I overcome this data problem for regional cash holdings through the use of currency orders at the bank-branch level.
A second contribution of the paper is the identification of immigration's impact in money demand. Previous studies that link immigration to monetary policy issues yielded conflicting results. Micro studies by Lach (2007) , 3 Recent micro studies include Bover and Watson (2007 ), Fischer (2007 ), Fujiki (2002 .
See also the earlier studeis by Fujiki and Mulligan (1996) , Mulligan (1997) , and Mulligan and Sala-i-Martin (1992) . In a related study, Jankowski et al. (2007) The paper is organized as follows. Section 2 reviews several channels between immigration and large banknotes. Section 3 lays out the empirical framework together with the data. Section 4 presents the main results with robustness checks. Section 5 offers conclusions.
4 See also Peri (2005, 2006) and Saiz (2007) for evidence of an immigration effect on house prices.
Motivating immigration and large banknotes
Four channels linking the hoarding activity of large banknotes to immigrants at the municipality level are reviewed in this section. Below, it is argued only the channels of precautionary money demand and tax avoidance are germane for the Swiss case. Both channels conjecture that immigrants should hold less large denominated banknotes than natives.
I begin with the traditional arguments of precautionary money demand.
In the microfoundations literature developed by Whalen (1966) , Miller and Orr (1966) , and Frenkel and Jovanovic (1988) , the real quantity of money balances demanded for transactions and precautionary purposes is a function of real income, the variance of real income, the rate of interest on an alternative asset, and a set of demographic variables. Aside from income differences between regions, immigration captures important socio-demographic traits such as age and education. Mulligan and Sala-i-Martin (1996) argue that the cost of adopting financial technologies is positively related to age and negatively related to the level of education. the end-of-year financial position, cash holdings for tax-avoidance purposes are expected to be a temporary phenomenon with a distinct seasonal pattern.
Under the assumption of tax evasion, the holding of large banknotes should increase before the end of the year to reduce the stated wealth on the financial statements. To reap the interest income, the holdings of large banknotes should fall after the new year. Thus at the quarterly frequency, a rise in the fourth quarter and a fall in the first quarter is expected for the CHF 1,000
notes.
In the aggregate, the seasonal pattern of tax evasion should behave similar to a Christmas shopping effect but only stronger because of the larger wealth effect. Figure 1 shows the seasonal pattern of notes in circulation for transaction purposes (i.e., CHF 10, 20, 50, and 100 notes summed together) and for storage purposes (i.e., CHF 1,000 note) from 1980:1 to 2009:12. The graph shows indirect evidence consistent with the tax evasion argument in that the seasonal pattern for the CHF 1,000 note is larger than the combined Christmas effect stemming from the aggregated amount of notes for transaction purposes. The values are normalized at 1980:1. Because the CHF 1,000 note is not readily available at ATM machines and is not accepted in all stores, the marked seasonal pattern in Figure 1 is attributed to other non shopping domestic activities -tax evasion (i.e., CHF 1,000 notes dispersed regionally) or bank window dressing (i.e., CHF 1,00 notes concentrated in cities at major bank headquarters).
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The high tax deductible means that the less wealthy, which includes im- The rise in the volume of the CHF 1,000 note relative to the other notes starting in 1997 is partially explained by the introduction of the CHF 200 note that replaced the CHF 500 note in the same year. The newly introduced note is used both for transaction and storage purposes, while the CHF 500 banknote was used primarily for storage purposes.
part of wealthier natives means that a negative (with a seasonal) correlation between immigrant municipalities and large denominated notes is expected.
A third channel that links large banknote holdings to immigrants is migrant remittances to low-income countries with weak banking services. 
Econometric specification and data
This section first presents the empirical model together with the instrumentation strategy. Empirical estimates from the first-stage regression are shown.
In a second subsection, the data are discussed.
Empirical specification
The econometric model estimates the demand effect of immigrants to natives of a Swiss municipality on currency orders in the same city. Currency or- 
where I mt and N mt are the number of immigrants and natives in municipality, m, in quarter, t, µ s are time and municipality effects, X mt are additional municipality specific factors (i.e., the unemployment rate serves as a proxy for economic activity and should enter with a negative coefficient), and u mt is a shock to currency orders in quarter t. Total population, (I mt + N mt ),
should be positively correlated with currency volume. Its impact for the different notes may be nonlinear because of the greater distribution of ATM services in larger cities.
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The coefficient of interest in equation (1) in the municipality two years before at t − 8: which is used in the analysis in section 4, includes log(population) and the unemployed-to-population ratio in the specification of column (3).
The data
The 
Empirical results
This section presents the empirical results. In the first subsection, the main result for large banknotes is documented: the correlation between currency orders and the immigrant-to-native ratio is negative. 13 The second subsection presents robustness tests that control for income effects by excluding geographical areas where poorer natives reside (i.e., mountainous and rural areas). These results show that the hoarding effect is linked to wealthier natives. The third subsection presents empirical results that examine the 13 Table Appendix A shows that this negative relationship for municipalities with the 10 highest and 10 lowest immigrant to native ratios.
seasonal pattern of equation (1). The empirical findings are inconsistent
with the tax evasion argument. The bottom panel of Table 4 shows IV estimates of different specifications of equation (1 In other words, a 1% increase in the immigrant-to-native ratio leads to a reduction by CHF 4,000. This result is partially compensated by population size by 1,000 (i.e., it has a coefficient size of 5).
The main results
14 These results are not sensitive to the introduction of the unemployed-to-population ratio. This latter variable enters with a positive coefficient and is significant at the 5% level.
The IV estimates for CHF 1,000 banknotes resemble those for CHF 200 banknotes. The coefficient estimates for I/N fall from 7.7 to -7.7 with the introduction of the time effects, see columns 6 and 7. The coefficient estimates of I/N are negative and significant at the 10% level in the regressions with time effects, see column 7. The regressions with time effects show that a 1% increase in the immigrant-to-native ratio leads to a CHF 7,000 reduction in the demand for large banknotes. Again, this result is compensated by population size in the order of CHF 3,000.
Next, I examine whether the disproportionate effect between immigrants and natives for large banknotes holds for other banknote denominations. A significant negative result across all banknote denominations is consistent with the traditional and not the precautionary demand for money. The IV regressions in Table 5 are based on specifications (4) and (8) from Table 4 .
Only the coefficient estimates for the immigrant-to-native ratio are shown.
The results show that the immigrant demand for smaller banknotes is not distinct from natives, except for the CHF 20 notes. The coefficient estimates are insignificant for the CHF 10, CHF 50, and the CHF 100 banknote, whereas for the CHF 20 note it is negative and significant at the 5% level.
These results are consistent with the precautionary demand specification and that natives hoard larger banknotes than do immigrants. Table 6 again show only the estimates of the immigrant-to-native ratio for the full specification of equation (1) and significant results for the more educated immigrants (i.e., Germans and Italians) is consistent with the micro evidence in Mulligan and Sala-i-Martin (1996) that find education to be negatively correlated with money.
Controlling for municipality and regional characteristics
Robustness checks are presented in Tables 7 and 8 . They control for income and non linear effects based on sample splits for municipality and geographic characteristics. The evidence reveals that these factors are non neutral, however the main result that natives hoard more than immigrants holds. The role of special tax reductions is examined in panel B of Table 7 .
The sample is divided between municipalities that are exempt from special taxes because of their weak fiscal position. The coefficient estimates for I/N show that municipalities not benefitting from the tax reduction, hoarding prevails. The coefficient estimates are close to the full sample estimates recorded in Table 4 but their level of significance is higher. The insignificant estimates for the sample of municipalities enjoying tax benefits however must be interpreted with care. The sample size is small and the F-test values from the first-stage regressions are low. Table 8 Panel A shows the results for rural and non rural areas. This sample split controls for higher-income effects and higher labor participation effects on the part of immigrants in non rural areas. Only for the non rural areas is a negative and significant result obtained. Again, the results reconfirm the conjecture that wealthier Swiss are driving the demand for large banknotes.
The result for the rural areas has to be interpreted with caution because of the low F-test values from the first-stage regressions.
Panel B divides the sample based on elevation. Only for the low lands is a negative and significant result for I/N obtained. The estimates for the immigrant-to-native ratio are insignificant for municipalities in mountain areas. The insignificance result can be explained by the fact that the incomes of municipalities in the mountain areas lie well below the national average.
Seasonal patterns and tax evasion
The empirical results in the previous sections show that the higher level of native wealth is an important factor associated with the negative correlation between large denominated banknotes and the immigrant-to-native ratio.
This result is inconsistent with the unbanked and remittance arguments.
An open issue remains whether the negative coefficient on the immigrantto-native ratio captures tax evasion or immigrant traits in a precautionary demand function.
A simple test for tax evasion examines the seasonal patterns between cash orders and immigration flows: a strong demand for cash in the fourth quarter followed by a sudden fall in demand for cash orders in the first quarter. The rationale for this seasonal pattern is that higher cash holdings in the fourth quarter leads to a lower end-of-year balance on financial statements used for tax declarations. The forgone loss on interest income is compensated by reducing the cash holdings in the first quarter. Table 9 reruns the IV regressions of Table 4 Notes: Table A Only the estimates of the immigrant-to-native ratio from an IV regression with fixed effects at the city time level (that includes ln population, unemployment/ population, and time effects) are shown. F-Test(10, Observations-cities-10) is from the first stage regression that includes the instrument (see equation 2). Sample is from 2006:Q1 to 2007:Q4. *,**, *** denotes significance at the 10%, 5%, and 1% level. Standard errors are in parentheses. Only the estimates of the immigrant-to-native ratio from an IV regression with fixed effects at the city time level (that includes ln population, unemployment/ population, and time effects) are shown. F-Test(10, Observations-cities-10) is from the first stage regression that includes the instrument (see equation 2). Sample is from 2006:Q1 to 2007:Q4. *,**, *** denotes significance at the 10%, 5%, and 1% level. Standard errors are in parentheses.
